The biological and biochemical effects of CP-654577, a selective erbB2 kinase inhibitor, on human breast cancer cells.
Aberrant expression or activity of epidermal growth factor receptor (EGFr) or the closely related p185(erbB2) can promote cell proliferation and survival and thereby contribute to tumorigenesis. Specific antibodies and low molecular-weight tyrosine kinase inhibitors of both proteins are in clinical trials for cancer treatment. CP-654577 is a potent inhibitor selective for p185(erbB2), relative to EGFr tyrosine kinase, and selectively reduces erbB2 autophosphorylation in intact cells. Treatment of SKBr3 human breast cancer cells with CP-654577 reduces the levels of the activated form of mitogen-activated protein kinase, increases the levels of cyclin-dependent kinase inhibitor p27(kip1) and reduces expression of cyclins D and E. These biochemical changes result in a reduced level of phosphorylated retinoblastoma protein and an inhibition of cell-cycle progression at G(1). Apoptosis is triggered in both SKBr3 and another high erbB2-expressing cell line, BT474, by exposure to 1 micro M CP-654577, but this effect is not observed in MCF7 cells that express low erbB2. Levels of activated Akt, an important positive regulator of cell survival, are reduced within 2 h of exposure to 250 nM CP-654577, and this may contribute to the increased apoptosis. These biochemical effects are distinct from those produced by Tarceva, a selective EGFr inhibitor. The antitumor activity of CP-654577 was investigated in athymic mice bearing s.c. tumors from Fischer rat embryo fibroblasts transfected with erbB2. CP-654577 produced a dose-dependent reduction of p185(erbB2) autophosphorylation and inhibited the growth of these tumors. CP-654577 warrants further evaluation in tumors with high expression of p185(erbB2) and may differ from selective EGFr inhibitors or nonselective dual EGFr/erbB2 inhibitors in efficacy and therapeutic index.